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PREFACE 


This  report  Is  prepared  under  guidance  contained  In  the 
Recommended  Guidelines  tor  Safety  Inspection  of  Dams,  for  Phase  I 
Investigations.  Copies  of  these  guidelines  nay  be  obtained  from 
the  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314.  The 
purpose  of  a  Phase  I  Investigation  is  to  Identify  expeditiously 
those  daass  which  aav  pose  hazards  to  huaan  life  or  property.  The 
assesseent  of  the  general  condition  of  the  dan  Is  based  upon  available 
data  and  visual  inspections.  Detailed  investigation,  and  analyses 
Involving  topographic  sapping,  subsurface  investigations,  testing, 
and  detailed  computer. lonal  evaluations  are  beyond  the  acope  of  a 
Phase  I  Investigation;  however,  the  Investigation  Is  Intended  Co 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  daa  is  based  on  observat ions  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  the  inspection 
teas.  In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  improving  the  stability  and  safety  of 
the  daa,  reaoves  the  noraal  load  on  the  structure  and  say  obscure 
certain  conditions  which  night  otherwise  be  detectable  if  Inspected 
under  the  noraal  operating  environaent  of  the  structure. 

It  is  i sport  art  to  note  that  the  condition  of  a  daa  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assvase  that 
the  present  condition  of  the  daa  will  continue  to  represent  the 
condition  of  the  daa  at  some  point  in  the  future.  Only  through  frequent 
inspections  can  unsafe  conditions  be  detected  snd  only  through  continued 
care  and  aaintenance  can  these  conditions  be  prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hvdraullc  analyses.  In  accordance  with  the  established  Guidelines, 
the  Spiilvav  Test  flood  is  based  on  the  estimated  "Probably  Maxima 
Flood"  for  the  region  (greatest  reasonably  possible  storm  runoff),  or 
fractions  thereof.  Because  of  the  magnitude  and  rarity  of  such  a  store 
event,  a  finding  that  a  spillway  will  not  pass  the  test  flood  should 
not  be  interpreted  as  necessarily  posing  a  highly  inadequats  condition. 
The  test  flood  provides  a  aeasure  of  relative  spillway  capacity  and 
serves  as  an  aide  In  determining  the  need  for  aore  detailed  hydrologic 
and  hydraulic  studies,  considering  the  size  of  the  daa,  its  general 
condition  and  the  downstream  damage  potential. 
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PHASE  1  INSPECTION  REPORT 
NATIONAL  DAM  SAKE  !*Y  PROCRAM 


Name  of  Das: 

State  Located: 

County  Located: 

St  ream: 

Dates  of  Inspection: 


Yankee  Lake  Dam  (l.D.  No.  NY  332) 

New  York 

Sullivan 

Pine  Kill  (a  tributary  of  the 
Basher  Kill  and  Neversink  River) 

October  20  and  24,  1 9 7 S 


ASSESSMENT 

The  examination  of  documents  and  the  visual  inspection  of  Yankee  Lake 
Dan  and  appur tenant  structures  did  not  reveal  conditions  which  constitute 
an  immediate  hazard  to  human  life  or  property.  The  dan  however,  has  a 
number  of  problem  areas  which  if  not  remedied,  nav  have  the  potential  for 
developing  into  hazardous  conditions. 

The  primary  problem  area  is  the  observed  seepage  which  appeared  at 
the  toe  of  the  dam  in  the  vicinity  of  the  spillwav.  This  seepage  is  estimated 
to  be  100  to  125  gallons  per  minute;  the  source  of  which  is  believed  to  be 
seepage  paths  in  the  viclnitv  of  the  masonry  spillway  walls  and  toe  adjacent 
earth  eul>anka«itl  <.  'res.  An  immediate  invest  ig;  tion  of  these  areas  is  rt 
qulred  to  ascertain  the  tvpe  and  extent  of  remedial  measures  required  to 
control  the  seepage.  A  grouting  program  was  in  progress  May  2,  1979  to 
eliminate  the  seepage  paths  on  both  sides  f  the  spillway.  If  this  program 
is  unsuc  essful,  an  engineering  investigation  and  additional  remedial  measures 
will  be  required  to  control  this  seepage.  All  lake  drainage  facilities  must 
remain  completely  'pen  until  such  time  as  successful  remedial  measures  are 
instituted. 

The  following  deficiencies  were  observed  and  require  remedial  attention 
during  this  construction  season: 

1.  Periodically  and  systematically  monitor  the  conditions  of  observed 
settlement  and  movement  (which  are  believed  to  be  currently  inactive) 
in  the  vicinity  of  the  spillwav  and  on  the  downstream  face.  Develop 
a  contingency  plan  for  evacuation  of  downstream  residents  and  notifi¬ 
cation  of  the  proper  authorities  if  movement  or  other  hazardous  con¬ 
ditions  develop. 

2.  Remove  the  vegetation  observed  along  the  toe  of  the  dam  and  provide 
a  periodic  program  of  moving  and  cutting. 

3.  Initiate  a  program  of  periodic  inspection  and  maintenance  of  the 

dam  and  appurtenances .  Document  this  information  for  future  reference 
and  develop  an  operations  manual. 

The  storage  rapacity  of  the  reservoir  is  adequate  to  retain  the  Probable 
Maximum  Flood  (PMF)  with  no  discharge. 


George  Koch 

Chief,  Dam  Safety  Section 
New  York  State  Department 

of  Environmental  Conservation 


New  York  District  Engineer 


Approved  By 
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'.•.ON  1:  PROJECT  INFORMATION 
l.l  GENERAL 


t ,  Au  t  ho  r  1 t 

The  Phase  I  inspection  reported  herein  was  authorized  by  the  Department 
of  the  Army,  New  York  District.  Corps  of  Engineers,  to  fulfill  the  re¬ 
quirements  of  the  National  Dan  Inspection  Act.  Public  Law  92-367. 


b. _ Purpose  of  Inspection 

Evaluation  of  the  exist inc 
deficiencies  and  hazardous 
Co  huasan  life  and  property 


conditions  of  the  subject  dan  to  identify 
conditions,  determine  if  they  constitute  hazards 
and  recommend  remedial  measures  where  necessary. 


DESCRIPTION  IF  PROTECT 

a.  Description  of  Dan  and  Appurtenant  Structures 

The  Yankee  Lake  Dam  tons ists  of  a  InOO  feet  long  earth  embankment  con¬ 
taining  a  3  feet  wide  concrete  lined  masonry  walled  splliwav  located  near 
the  center  of  the  dam.  The  dam  is  22  feet  high  having  a  nearly  vertical 
downstream  face  and  an  upstream  slope  of  2  vertical  on  1  horizontal,  both 
constructed  of  mason rv.  The  crest  of  the  embankment  is  30  feet  wide  except 
in  the  vicinity  of  the  soillwav  where  it  is  3L  feet  wide.  No  drawings  con¬ 
cerning  the  design  of  the  dam  were  available.  However,  the  dam  was  constructe 
in  a  manner  similar  to  that  of  Wanakslnk  Lake  Dam  I.D.  No.  NY  330,  the  design 
of  which  included  6  feet  thick  aasonr-  walls  placed  adjacent  to  an  embankment 
core  of  "Selected  Material".  The  ungated  spillwav  is  constructed  of  recently 
placed  concrete.  The  original  spillwav  walls  are  composed  of  masonry  blocks. 
The  spillwav  crest  is  9.6  feet  lower  than  the  crest  of  the  dam.  Flow  through 
the  spillwav  is  controlled  bv  stoplogs,  2  of  which  were  in  place  at  the 
time  of  inspection.  An  18  inch  diameter  steel  pipe  is  located  directly 
beneath  the  spillwav,  and  the  flow  through  this  pipe  is  also  controlled 
bv  the  same  stoplogs.  A  12  inch  diameter  steel  pipe  located  at  the  base 
of  the  dam  below  the  spillwav,  serves  as  a  reservoir  drain.  The  flow  is 
controlled  bv  a  manually  operated  gate  valve,  the  controls  of  which  are 
located  in  the  gate  house  above  the  spillwav. 


b.  Location 

The  Yankee  Lake  Dam  is  located  on  the  Pine  Kill,  a  tributary  of  the  Basher 
Kill  and  the  Neversink  River.  The  dam  is  situated  within  lLc  Town  of 
Mamakatlng.  Sullivan  Countv. 

c.  Size  Classification 

The  dam  is  22  feet  high  and  has  an  impoundment  capacity  of  2700  acre-feet. 
Since  the  impoundment  capacity  is  in  excess  of  1,000  acre-feet,  the  dam 
is  classified  as  "intermediate"  in  size. 
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d.  Hazard  Class  1 f ic at  ion 

The  dam  is  -lussified  as  "high"  hazard  because  of  numerous  homes 
located  within  1,000  feet  of  Che  dan.  Additional  homes  are  3lso 

present  along  the  Pine  Kill. 

e.  iVnershln 

The  dan  is  owned  and  operated  *■  the  Yankee  Lase  Company  Box  225,  RR  "1, 
Wurtsboro,  VY  12'')').  Anthonv  J.  Spina  (President),  J.  David  Schardien 
Sec.Tres),  Tel:  (201)  687-0111,  Richard  Jewett  Caretaker)  Tel:  (717) 

•191 — >635,  and  Donald  Patterson  (past  President),  Tel:  (914)  754-8635. 

f.  Purpose  of  the  Dan 

The  original  purpose  of  the  dam  was  water  supply  for  the  Delaware  and 
Hudson  Canal.  Currently,  it  provides  recreational  facilities  for  the 
property  owners  surrounding  Yankee  Lake. 

g.  Design  and  Construction  History 

The  dan  and  its  appurtenant  structures  were  designed  and  built  bv  the 
Delaware  and  Hudson  Canal  Company  about  18--.  The  earth  core  of  the 
dan  was  excavated  and  backfilled  -.th  asire  impervious  material  near  the 
south  side  of  the  spillway  in  192-  and  196-.  This  rehabilitation  was 
initiated  to  control  seepage  along  the  south  spillway  wall.  About  1967, 
a  concrete  spillway  was  poured  within  the  masonry  wails  to  reduce  seepage 
potential  in  the  spillway  channel.  In  1978,  concrete  spillway  walls  2 
feet  high  and  approximately  -  inches  chick  were  constructed  adjacent 
to  the  aasonrv  spillway  walls  to  further  reduce  seepage  potential.  Grouting 
of  the  :nasonrv  splllwav  walls  is  proposed  during  this  construciton  season 
to  control  the  observed  seepage  reported  herein. 

h.  Normal  <>perating  Procedures 

Water  flows  over  the  ungated  splllwav;  the  race  of  which  depends  upon  the 
lake  level. 

PFRTINFNT  DATA 

a .  Drainage  Area  ( s q .  mi )  3.5 

Height  of  dam  (feet)  22 


Discharge  at  Dam  Site  cfs) 

Maximum  kn^-vn  Flood 

Splllwav  at  Maximum  Pool  (El. 14-'. 8) 
Maximum  Capacity  of  reservoir  drain  and 
splllwav  angmentatlon  pipe 
Total  Discharge.  Max.  Pool 
Average  Dailv  Discharge 

Ele-  Ion  (ft.  above  MSL-Datum) 

Top  Dam 

Splllwav  Crest 

Tailrace  Channel 

Invert  Reservoir  Drain  Outlet 

Reserve*,  r 

Length  of  maximum  Pool,  miles 

Length  of  Shoreline  (Splllwav  Crest)  miles 

Surface  area  (Spillway  Crest)  acres 


Unknown 

400 

50 

450 

Unknown 


1.447.8 

1,438.0 

1,425.0 

1.426.0 


Storage,  (Acre-feet) 
Splllwav  Crest 

Top  of  Dam 
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2,700 

7,000 


Dam 

Embankment 

Tvpe : 

Length  (it.) 
Upstream  slope 
Downstream  slope 
[tape  rv  ions  'ore 


Earth  with  stone  face  walls 

1  vertical 


1,600 

to  1  horir.  r.tal 
Vertical 
None 


aesc  Elevation,  it. 
Crest  Width,  It. 
'.rout  curtain 


i, s 

16 

None 


g.  Spillway 

Type:  Rectangular  Channel 

Length,  ft. 

Crest  Elevation  MSL 
Upstream  Channel 

Downstream  Channe 1 -Shal 1 ow  and  full  of  debris 
and  rock  outcrop. 


3.6 

1,438.0 
Not  visible 


h.  Regulating  Outlet  None 

i.  Reservoir  Drain:  11"  diameter  reservoir  drain 

la  operational  (manually  operated 
gate  valve) 


J  .  Spillway  Ar.gment  at  ion  Pipe 

18"  pipe  is  operational 
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SECTION 


:N  .INEERIN'C  DATA 


DES !  :n 


a.  cch-gy 

Che  Yankee  Lake  Das  is  located  in  Che  "Appalachian  Uplands"  physio¬ 
graphic  province  :  New  V- r)  State.  Tills  province  the  northern 
extreme  >:  the  Appalachian  Plateau)  was  formed  bv  dissection  of  the 
uplitted  hut  flat  iving  sandstones  and  shales  of  the  Middle  anu  Upper 
Devonian  Cat  ski  11  Delta.  Relief  is  high  to  aoderate.  Maximum  dis¬ 
section  'ccurs  in  the  lacskill  Mountain  area,  where  onlv  the  mountain 
peans  approximate  the  >riginal  piuceau  surface.  Drainage  is  generally 
southwest  toward  the  Delaware  River  systea. 

b.  Subsurface  investigations 

The  ’’General  Soil  Map  of  New  York  State"  prepared  by  Cornell  University 
Agriculture  Experiment  Station  Indicates  that  the  surficial  soils  are 
Lackawanna  soils  of  glacial  till  origin.  These  soils  are  generally 
st  nv  sand  silt  and  gravel  with  a  trace  of  lav,  having  poor  internal 
iralnage  harac  t  er  1st  i  c  -i .  E>  ulders  are  also  cnaain  in  these  soils; 
depth  to  bedrock  is  variable. 

Co_  -:al)jn*  me  nt  .tnd  Appurtenant  Structures 

The  ias  was  designed  and  built  bv  the  Delaware  and  Hudson  Canal  Company 
about  Id-*-.  No  drawings  aid  be  located.  However,  a  sketch  of  the 
spillwav  has  been  included  in  Appendix  F.  The  spillway  area  was  recon¬ 
structed  in  19*>-,  196’,  19'8  and  a  grouting  program  is  scheduled  for  the 
spillway  walls  this  ve.ar.  The  embankment  was  constructed  of  impervious 
tvpe  material  with  the  upstream  and  downstream  faces  and  the  spillwav 
walls  formed  of  sandstone  block  masonry  const ruct ion . 

'nntf.uct:  n  records 

So  onat ruction  records  ire  available. 

T.  3  'TERATIPN  RECORDS 

So  maintenance  or  operation  record  or  manual  is  available. 

: . -  evaluation  or  data 

C  v  ’f  the  data  presented  in  this  report  has  been  made  available  by 
ur.  Donald  Patterson  and  Mr.  Richard  Jewett  of  the  Yankee  Lake  Company. 
"Ms  Informat i'n  has  been  invaluable  in  the  preparation  of  this  report, 
and  appears  adequate  and  reliable  for  Phase  1  Inspection  purposes. 
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SKcri.r.  3:  isj.rcr. :  n 

3.1  FINDINGS 


.> ,  CL  ••  •  r  1 1 

Visual  1:;-,  t  ion  >!  tlw*  Yankee  Lake  Pan  and  the  surrounding  watershed 

was  coi  .  cad  I  bei  ..  .  ...  19  s .  The  wo.»s  he •  - .  in ' 

and  the  temperature  ranged  in  the  forties.  Tie  lake  level  was  12  feet 
2  inches  below  the  top  oi  Che  dam  at  the  tine  ot  Inspection. 

b. _ Kmh ankmont  tnd  \b  ulaents 

The  esaoank&ent  exhibits  some  settlement  particularly  in  the  vicinity  of 
the  spillway.  (See  Photographs  '1,  2.  -  i  5) .  The  embankment,  within 
20’  of  each  side  of  the  spillway,  appears  to  have  settled  differentially 
from  the  spillvav.  The  settlement  was  reported  not  to  be  of  a  recent 
nature,  ar.J  could  be  attributed  to  long  term  settlement  of  the 
embankment  portions  ot  the  das,  and/or  loss  of  embankment 
material  from  nf-vi  seepage  ~r  Liens.  The  mason rv  blocks,  which  form 
the  u*  'ream  and  !  .'v-nst  ream  faces  ■  f  the  dar.  are  tipped  substantially 
near  the  spillva  walls.  Settlement  of  the  embankment  sections  along 
the  downstream  edg<-  o:  the  crest  Is  estimated  to  be  10  to  12  inches  on 
the  north  side  >f  the  spillvav  and  ih.-ut  S  inches  on  the  south  side  of 
the  spillway.  ''See  ph'  :  'graph  r2) .  Settlement  was  also  observed  along 
the  upstream  edge  'i  t!.r  crest  n  either  side  of  the  spillway.  The  set¬ 
tlement  is  ssi  st  prin-unccd  -n  the  north  side,  measuring  a  maxi  mum  of  14 
inches.  Mr.  Jewett  stated  that  this  settlement  has  been  present  since 
at  least  the  aid  1^0'r.  when  he  took  charge  of  maintenance.  No  settlement 
was  observed  at  a  distance  greater  than  20  feet  in  either  direction  from 
the  spillway.  (See  photographs  '1,  •.  i.  5).  A  slight  bulge  was  observed 
in  the  downstream  ! ace  approximately  20. /  feet  north  of  the  spillway. 

(See  photographs  t  8  4  0 ' .  The  bulge  was  Approximately  25  feet  in  width 
and  extended  about  6  inches  utward.  No  seepage  was  observed  exit¬ 
ing  from  the  face  of  the  dam.  The  surface  soil  below  the  toe  of 
the  dam  was  soft  and  s 'me  standing  water  was  observed.  This  is 
probnhl’  related  to  p roc ipi t at  ion  which  -courted  the  previous  night. 

No  toe  drainage  or  other  internal  drainage  svstea  was  incorporated 
in  the  construction  of  the  dam.  Considerable  tree  growth  was  ob¬ 
served  at  the  toe  of  the  dam. 


c.  Spillway 

The  spillwav  is  a  3  feet  wide  concrete  lined  sluiceway  having  a  crest  9.6 
feet  below  the  top  of  dan.  (See  photographs  #2,  3  6  10).  Stoplogs  are 
placed  on  the  downstream  side  of  the  spillway  at  the  outlet  of  an  18  inch 
metal  pipe  which  carries  flow  directly  below  the  spillway.  The  18  inch 
pipe  Is  used  to  facilitate  lowering  the  lake  below  the  spillway  crest. 

This  pipe  is  rusted  at  the  outlet  but  is  operative.  The  masonry  walls  are 
in  reasonable  condition  considering  the  age  of  the  structure.  However, 
a  vertical  crack  was  observed  in  the  north  spillway  wall  running  from  the 
recertlv  poured  concrete  toward  the  top  of  the  spillway  and  appears  to  be 
appr  xir-itelv  1/2  inch  in  width.  The  crack  is  located  in  the  key  area 
where  the  s t  plogs  are  placed  and  is  believed  to  be  caused  by  ibe  settlement 
and  readjustment  of  the  masonry  blocks. 
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d.  VftMlif 

Extensive  seepage  was  observed  from  10  feet  north  of  the  spillwav  to 
1'  feet  s  'utli  of  the  spillway,  exiting  through  the  mas  -nrv  blocks  Jt 
the  toe  or  the  Jam.  So  particulate  migration  was  observed.  The  rate 
f  flow  was  est  muted  to  be  100  to  125  gall  >n*.  per  ainute  .  (See 
.-hot 'graphs  ■' p  ;>  ’).  Seepage  l.s  currently  estlaaCed  by  visual  inspection. 

A  ! 1 ^  rescein  dve  was  placed  in  the  lake  adjacent  to  the  spillwav.  ( See 
photograph  *  3) .  In  approxiaatelv  2  ainutes,  evidence  of  the  dve  was 
observed  near  the  downs t reaa  race  north  or  the  spillwav  and  after  -.5 
ainutes,  the  dve  was  'bserved  exiting  f roa  the  south  side  of  the  spillwav. 

Hie  ause  of  the  seepage  is  believed  to  be  related  to  seepage  paths  created 
in  the  aasonrv  spillway  walls  which  traverse  the  entire  width  of  the  data, 
or  in  the  settled  backfill  which  pulled  avav  frota  the  spillwav  walls, 
since  seepage  and  sett  lenient  is  confined  to  the  area  surrounding  the  spill- 
wav.  This  seepage  was  first  noted  in  the  spring  of  1978  when  the  downstream 
channel  was  cleaned  of  debris.  The  seepage  could  have  been  occurring  for 
a  considerable  length  or  t lae  prior  to  debris  removal.  So  increase  in 
quantity  f  fl  w  has  been  reported  since  the  Initial  discoverv  of  the 
seepage.  A  grouting  pr'gr.iE  has  been  scheduled  to  seal  the  seepage  paths 
along  the  spillwav  walls.  A  bentonite  seal  on  the  upstream  face  is  also 
proposed  to  reduce  seepage  flow  until  the  grout  has  hardened. 

It  was  reported  that  the  area  adjacent  to  the  south  spillway  wall  waa  ex- 
-avated  and  backfilled  with  less  pervious  material  in  192s  and  1964,  after 
seepage  was  observed  on  the  downstream  face. 

e.  Regulating  Xitlets 

An  18  inch  metal  pipe  serves  to  augment  the  spillwav  capacity  and  is  con¬ 
trolled  bv  the  spillwav  stoplogs.  A  12  Inch  metal  pipe  located  at  the 
bott-a  of  the  dam  below  the  spillwav  serves  as  a  reservoir  drain.  The 
iraln  is  -ontrolled  bv  a  manually  operated  gate  valve;  the  controls  of 
which  are  located  in  the  gate  house  above  the  spillwav.  (See  photographs 
#1,  2  S  10). 

f  .  D-mmat  ream  Tianr.e  1 

Tie  downstream  channel  is  a  natural  stream  bed.  Little  debris  was  observed 
in  the  channel. 

g.  Reservoir 

No  signs  if  instability  or  sed iaentat ion  were  observed  in  the  reservoir 
area . 


~T ALTATT'S  T  BSERVA7:  ".'S 

Some  deficiencies  were  observed  and  are  considered  to  be  of  a  minor  nature. 
However,  the  ibserved  seepage  at  the  toe  of  the  dam  near  the  spillwav  is 
if  prime  importance  and  should  be  eliminated  immediately  to  prevent  the 
development  of  hazardous  conditions. 


SECTION 


*.  I 
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•ERATI'S  AND  MAINTENANCE  PKOCEL'CRES 


PROCEDI RE 

Ihe  'ijiiit.cc  was  previously  used  as  a  storage  ft»er\vu  bv  t:.«. 

Delaware  and  Hudson  Canal  '  mpanv,  but  currently  the  lake  Is  used  f  r 
recreation  purposes  only.  Stoploss  are  used  to  control  the  reservoir 
level.  Five  3"  x  4”  stoplogs  are  used  daring  the  spring  and  summer. 
During  the  tall  and  winter,  all  stoplogs  are  removed  arid  the  12  Inch 
reservoir  drain  is  opened  to  mini  mi  is  ice  loading  on  the  cam  and  aid  In 
doc*,  repair  by  the  lake  property  wners. 

MAINTENANCE  P  TH:  1A.N 

There  is  no  regular  program  of  repair  and  maintenance  and  no  operation 
and  maintenance  manual  Is  available.  The  spillway  channel  and  the  walls 
were  resurfaced  with  concrete  up  to  a  height  of  2  feet  from  the  channel 
bottom  in  1978.  Additional  splilwav  repair  and  seepage  control  was 
undertaken  In  1921,  19n»  and  19M. 

MAINTENANCE  OF  DERATING  FACILITIES 

The  reservoir  dram  and  the  splilwav  angment  at  l  on  pipe  are  operational. 
WARN  IN-;  SYSTEM  IN  •  EVE  T 

There  Is  no  warning  svstcm  In  effect  or  in  preparation. 

EVALD A TIPS 

The  maintenance  and  operation  of  Yankee  Lake  Dam  is  considered  adequate. 
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SEiTION  i:  KYDRoTLiC/  JTfDROUX.Ii 


'  • 1  ■  h.m  *» ao  v  ak  ea  a.uv.wrES :  s : :  ~s 

The  Yankee  Lii>e  Das  Is  1  u-ated  n  the  Pine  Kill,  a  tributarv  of  the 

Kill  .i;i  j  the  Xeverslnk  River.  The  ir4;iu„c  ire*  ot  t:i«  Jen  Is 
3.  3  s  .u.ire  miles.  The  t  c-grap.y  is  \.ir«ctert  red  bv  mild  sj'pes  Inter¬ 
spersed  with  swoops. 

5.  :  ANALYSIS  R  ITER  I A 

r-r  the  purpose  <f  rr.i  Investigation,  the  design  testures  were  analvjed 
to  leteratne  the  capacltv  >»  the  spillwav  through  the  development  of 
Probable  Yaxisua  Flood  <  PMF '  t  or  the  watershed  and  the  subsequent  rout¬ 
ing  of  the  r’MF  thr  ugh  the  reservoir  using  HEC-1. 

The  unit  hydrogrsph  wss  defined  bv  the  Snyder  Coefficients,  Tp  end  Cp. 

The  Prohshle  waxlmi*  Precipitation  ( PMP )  was  21.0  Inches  (Figure  1), 

Hvdromet erologlcal  Report  KMK  #33)  for  s  2-  hour  duration,  200  equate 
mile  basin.  Die  percentages  f  the  PMT  applied  ’  >  ther  duration  storms 
were  interpolated  frc  the  pi  t  >f  irain.ige  area  versus  per  ent  of  the 
2-  h.  ur,  20<i  square  aile  lepth  Figure  2,  KMK  e  3  3  1 .  The  PMF  infl.s* 
hvdrograph  was  letermined  hv  applvlng  the  PM}’  to  the  unit  hvdrigraph 
for  the  basin  and  the  peak  infl  >w  was  b.hOO  fs.  After  routing  the 
peak  infl.-v  through  the  Impounded  *t  rage,  the  peas  >utflow  was  deter¬ 
mined  to  he  300  cfs.  Half  of  ?MT  peak  Inflow  was  3,h00  fs  and  the 
routed  peak  iutfl-w  was  100  cfs. 

5.  3  SPILLWAY  CAPACITY 

The  maximum  head  possible  between  the  -rest  'f  the  splllwsv  and  the  top 
of  the  dam  la  9.f>  feet.  The  ungated  stone  masonrv  spillway  Is  3  feet 
wide  at  the  Test  of  the  spillwav  and  extends  2  feet  above  the  crest. 

The  walla  of  the  spillwav  are  notched  up  to  this  level  to  accJmsoat* 
stoplogs.  However.  2  stoplogs  were  In  place  at  the  time  of  Inspection. 

The  spillwav  is  ).*>  feet  wide  above  this  level. 

D.e  maximum  computed  apacltv  'f  the  spillwav  without  stoplogs  is  -00 
cfs.  This  capacltv  will  be  reduced  to  250  cfs  with  the  use  of  the  max¬ 
imum  nuafcer  of  stoplogs  i.e.  2  feet  above  spillwav  crest). 

5. -  RESERVOIR  ATACITY 

The  reservoir  apacltv  at  spillwav  level  is  2 ’00  acre-feet  and  the  capacltv 
at  the  top  of  the  lam  la  7000  acre-feet.  The  storage  capacltv  curve  Is 
shown  In  Appendix  D.  The  curve  lndl  ate-  a  surcharge  storage  above  spillwav 
crest  of  - , J00  acre-feet  which  Is  equivalent  to  a  runoff  depth  of  23  Inches 
< PMP  •  21  Inches)  over  the  drainage  area.  The  large  reservoir  storage  Is 
responsible  for  reducing  the  PMF  peak  Inflow  of  h.bOO  cf*  to  an  outflow  of 
onlv  300  cfs. 

5. 5  FLOODS  OF  RECORD 

The  highest  water  levels  recorded  since  completion  of  Yankee  Lake  Tam  are 


as  f ' 1  lows : 

Date 

Flevat ion 

D1 scharge 

( feet ) 

(c  *  sj 

HI gest 

August  1955 

K39.  3 

12 

Lowest 


Vnkni'wn 


5.t> 


'ver;  >!>p : Nv  potential 

The  .  jpacltv  )?  *-he  -.plllv.iv  is  <00  ' f *  coop*  red  to  *  PMF  outflow  of 

fa.  Sir.  -e  the  reserv  .r  .»r.  st  re  the  entire  PMF,  no  -vertopplng 
potential  exists. 

5.  ’  EVALl’AT  I‘>S 

The  it  rage  upu-lt'  of  the  reservoir  Is  adequate  t.  retain  the  PMF 
with  no  discharge. 
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3  El  TUX  *> :  SrRViTV.xA!.  STABILITY 

".1  EY ALT AT ION  OF  STRICTYRAL  STAB  I  LIT:' 


i.  Visual  obscrva: 

Seepage  observed  at  the  toe  >f  the  Jar.  In  the  vicinity  of  the  spillwav 
is  e->  t  1 mated  to  be  100  to  1 J  5  gallons  per  minute.  The  ntinuation 
of  this  seepage  could  lead  to  the  development  of  harardous  conditions 
and  immediate  remedial  action  is  required. 

The  following  visual  observat ions  are  indicative  of  distress  within  the 
earth  embankment,  and  warrent  continued  observation  at  bi-monthlv  Intervals 
While  the  spillwav  appeared  to  be  in  good  condition,  settlement  of  the 
embankment  port  ions  has  resulted.  (See  photographs  #1,  2,  4  4  5).  Some 
settlement  of  the  crest  was  observed,  the  maximum  being  approximately 
14  inches.  A  bulge  located  on  the  downstream  face  approximately  200 
feet  north  of  the  spillwav  was  evident. 

b.  Design  and  !'o".-t  t  rue  t  1  on  Tat.i 

No  design  computations  or  other  data  regarding  the  structural  stability 
of  the  spillwav  or  earth  embankment  are  available. 

c.  Aperating  Records 

No  records  of  operation  are  available  and  no  significant  operational 
problems  were  reported. 

J.  Post-Const  ruction  Changes 

The  Jam  and  appurtenant  structures  were  constructed  about  18*4.  The 
earth  core  of  the  dam  was  repaired  In  1924  and  again  in  1964  near  the 
south  wall  of  the  spillwav,  to  control  seepage.  About  1967,  a  concrete 
spillwav  was  poured  within  the  masonrv  walls  to  reduce  spillwav  flow 
from  seeping  into  the  masonry  abutment  walls.  In  1 9?8.  concrete  spill- 
wav  walls  2  feet  high  and  each  approximately  inches  thick  were  con¬ 
structed  adjacent  to  the  masonrv  spillwav  walls  to  further  reduce  the 
seepage  potential.  A  grouting  program  is  scheduled  this  construction 
season  to  control  the  aforementioned  seepage. 

e.  Seismic  Stability 

The  dan  is  located  in  Seismic  Zone  1.  Therefore  .a  seismic  analysis  is 
not  warranted. 
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SV.i.TlON 


.VSSF.SSMFNT  Rf  'MMESDAI :  >'NS 


ASSESSMENT 


■t .  i :  i; t  > 

The  Phase  1  Inspection  of  "  inkee  Dar.  did  not  indicate  conditions 

which  constitute  in  immediate  hazard  to  human  life  or  property.  How¬ 
ever,  the  ex  essive  ie*^<e  'hserved  it  f.e  toe  of  the  lam  near  the 
spillvav  has  a  potential  for  development  >t  hazardous  conditions. 
Therefore,  Invest  1 gat Ion  and  Imedlate  remedial  action  is  required. 

b.  Adequacy  of  Information 

The  information  reviewed  for  the  purposes  of  the  Phase  1  inspection 
report  Is  considered  adequate. 

c.  Urgency 

Control  of  the  seepage  m  the  vlclnltv  of  the  spillvav  jnuet  be  initiated 
laaediatelv.  \  grouting  program  was  underway  during  in  Inspection  con- 
Juctei  ’n  Mav  2,  19'd.  !f  this  program  Is  not  successful,  an  engineering 
Investigation  and  additional  remedial  measures  must  be  Instituted  to 
control  this  seepage.  The  remaining  deficiencies  listed  below  require 
action  which  should  be  completed  this  construction  season. 

d.  Need  for  Additional  Investigation 

lssaedlare  Investigation  Is  required  to  determine  the  tvpe  and  extent 
of  remedial  measures  warranted  to  control  the  seepage  observed  in  the 
vicinltv  of  the  spillvav. 

RPccyyrsTKr  measures 

a.  Results  of  the  at oreoentloned  seepage  investigation  will 
determine  the  remedial  measure*  required. 

b.  Periodically  and  systematically  monitor  the  conditions  of 
observed  settlement  and  movement  In  the  vicinity  of  the 
spillvav  and  >n  the  di-vnatream  face. 

c.  Remove  the  brush  and  trees  observed  along  the  toe  of  the  iam 
and  provlJe  a  periodic  program  of  moving  and  cutting. 

d.  Initiate  a  program  of  periodic  inspection  and  maintenance 
of  the  iam  and  appurtenances .  Document  this  Information 
for  future  reference  and  develop  an  operations  manual. 

e.  Develop  a  contingency  plan  for  evacuation  of  downstream 
residents  and  notification  of  the  proper  authorities  if 
movement  or  other  hazardous  conditions  develop. 
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APPENDIX  A 


PHOTOGRAPHS 


Photograph  “•* 

'  ps t ream  Face,  Looking  South 


Photograph  *5 

'.'pat ream  Face,  Looking  Vorth 


mm 


Construction  History  .sV 


appendix 


VISUAL  INSPECT!  S  HFCKLIST 


visual  inspecti:n  checklist 


1  1  dasjc  Dat a 


a.  General 


Name  0f  Dam  V  <bs,<;p  t  L  _ 

i.o.  t  _ >o  r  33Z _ 

location:  Town  It  County  <>  u  _ _ ■  ^  4  ^ _ 

Stream  Name  <oV,  rgg  \  *  ^  ru*r  DAI  i+J  wu  rv,/*»«r'4  A  ^ 

i4//rf  br'Ai^d  F*.  c 

Tributary  of  ^  ^  r~  f-.  >u»- _ 

longitude  00  ,  latitude  ',*<)  T4J.  **  oi  /»'•  44 

Harard  Category  _ _£ _ 

Date(s)  of  Inspection  OeTo4d«  a.o»t»i9  ~>& _ 

leather  Condition*  *C  *  Cujo^  y _ 

b.  Impaction  Personnel  >^o  ■»  MtlMty  M  JZ  S  &c»j  i>>T  t  t.  AtJ  >u. 

^  i  c.  C  J  T  T 

c.  Persons  Contacted  •fra.j  y^rra^AdN  (ii  i;  ts  ^  •  SaSS  y  r  *S4»-va.li 

_ Q.ce.  3C^g  T  Th'V  -  4»»* _ 


2) 


d.  History: 

Date  Constructed  _ [  m - 

0wn«r  cu  Apf  us. _ 1, 

Designer  o  h  Jtw»N  c.Auau  co 

Constructed  by  6El»-^ n^vt)  >aJos«j^  ca*****.  Co* 
Technical  Data 
Tvpe  of  0am  _ E  *At  w 

Drainage  Area  _ 3  '  **  1  sn  «...»•■  c • 

Height  _ Z-3.  «~cc  t _  length  IbOO  F££T 

Ups t rean  Slope  ^o*  A«-uu. _  Downstream  Slope  ft-f 1 


Aiut  r*  4cfto  .  n)  V.  »lT«iO 


(2)  Observation  Wells 


Vo 


AJti 


( 5 )  0 1  r 


Junctions  with  Abutments  or  Enbjnlunents 


o  '  ** 


\rrr.N?:.x  d 


HYDROLOGIC  HYDRA'JLIC 


N  > : NTFS  IN  :  DATA  AKD  'MPVTATIOXS 


1 


r 


AREA -CAPACITY  DATA  : 


1)  Top  of  Data 

2)  Design  High  Water 
(Max.  Design  pool) 

3A  Auxiliary  Spillway 
Crest 

it)  Pool  Level  with 
Flashboards 

5)  Service  Spillway 
Crest 


CHECK  LIST  FOR  DAKS 
HYDRO!.  > : ; C.  AND  HYDRAULIC 
E.N  IN  IN  DATA 


E levat ion 
(ft.) 


Surface  Area 
(acres ) 


\  4  47'€> 


o  b  + 


c  t  ora  oe  Capacity 
(acre-ft . ) 


nao 


DISOIARGF.S 

1)  Average  Dally 

2)  Spillway  0  w.sximua  High  Water 
))  Spillway  3  Design  High  Water 

4 )  Spillway  3  Auxiliary  Spillway  Crest  Elevation 

5)  Low  Level  Outlet 

6)  Total  (of  all  facilities)  3  Maximum  High  Water 


Volume 

(cfa) 


4flO 


»  e 


'  2, 


7)  Maxi-us  Krown  Flood 


CHEST :  Daw 


ELEVATION:  3 


£  c*  »  '■  *  cxcl~. 


■T  l!  i  v  ^J««  iv-At  ~  v  ■ 


Width:  J  •♦  ''<~w 


Sp i I  lover 


-  Ta-H.,T  z.w  Length:  _ 

— jk 

^*-‘xL  >.  \  \Vv  y-t>  s  «  vva  v 


ucc 


Location  A*-  <xV>  c-^4 


SPILLWAY 


PR  I NC I  PAL 


\  43  3  C 


3 


r 


OUTLET  STRuCTuRES/EMERGENCY  DRAVOOVN  FACILITIES: 

Type:  Gate  _  Sluice  _____  Conduit  ✓  Penstock 


Shape  :  * 

S I  ze: 


_£_2J_ 


-2  — 


Elevations:  Entrance  Invert 
Exi t  Invert 


4Ir  a 


Tailrace  Channel:  Elevation 

HYDROMETERCLOGICAL  GAGES: 

Type  :  _ _ 


'i4iS'C 


k)  ; 


Loca  t ion: 


DRAINAGE  3ASIN  RUNQff  CHARACTERISTICS: 


Lind  Use  ~  Type: 

Terrain  -  Relief:  cr  .'J  ryco  • 

Surface  -  Soil: 

Runoff  Potential  (existing  or  planned  extensive  alterations  to  existing 
(surface  or  subsurface  conditions) 

_ OQMg _ 


Potential  Sedimentat  ion  problem  areas  (natural  or  man-made;  present  or  future) 


_ 


Potential  3ac*wa:er  problem  areas  for  levels  at  maximum  storage  capacity 
including  surcharge  storage: 

NJQ  »w  g _ _ _ _ 


Dikes  -  Doodwalls  (overflow  i  non-overflow  )  -  Low  reaches  along  the 
Reservoir  perimeter: 

Location:  _ _ 

Elevation: 

Reservo i r : 

Length  8  Maximum  Pool _ l* _  (Mile*) 


Lengtn  of  Shoreline  (•  Spillway  C rest )  ?  9 


'Mile*) 


£Z  «£  V  fiL 

_ cx^c  A/“<.  m  ,  a  > 

^OrAAt  ,  CU<f  -^X. 

O 

•  A  B>8 

<4-o  % 

-zi  zo 
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P.  lef  A.  A.  Sr*f  e, 
Commiinuner 


October  23,  1978 


Hr.  J.  David  Schardien,  Secretary' /Treasurer 
Yankee  L.vke  '  cnpany,  Inc. 

R.  R.  1  -  3ox  225 
Wurtsboro.  New  York  12790 

Dear  Sir: 

7n  October  20,  1978  our  staff  inspected  your  dam  with  the 
aid  of  Messers  Pichard  Jewett  and  Donald  PJtterson,  representa¬ 
tives  of  your  company.  During  this  inspection,  evidence  of 
excessive  seepage  was  observed  flowing  at  the  base  of  the  daa 
near  the  toe  of  the  ilowr.strea.-s  face  approximately  10  feet  north 
of  the  spillway.  No  parti  cal  migration  was  ot  erved  at  the 
exit  point.  However ,  dye  placed  near  the  spillway  or.  the  up¬ 
stream  face,  traversed  the  dam  and  appeared  downstream  in 
approximately  5  minutes.  The  seepage  observed  was  first  noticed 
this  spring  .and  is  estimated  to  be  in  excess  of  100  gallons  per 
minute. 


The  grouting  pr'gram,  which  you  have  scheduled  in  approximately 
2  weeks,  i3  similar  to  the  seepage  problems  and  successful  rehabil¬ 
itation  of  Wanakslnk  Pam.  We  believe  that  a  well  engineered  grouting 
program  will  control  this  seepage.  You  are  requested  to  complete 
this  work  as  soon  as  possible  so  that  the  safety  of  the  dam  is 
maintained.  In  the  intenum,  we  also  request  that  all  draw-down 
facilities  (valves  etc.)  remain  immediately  and  continuously  open, 
at  least  until  completion  of  the  grouting  work.  At  this  time,  the 
dam  will  be  reinspected  and  if  the  seepage  has  been  properly  con¬ 
trolled,  the  draw-down  facilities  may  be  returned  to  their  normal 
operating  condition.  Those  requests  have  been  discussed  with  Messers 
Jewett  and  Patterson  via  telephone  this  date  and  it  was  learned  that 
drawdown  facilities  are  open. 

In  addition,  daily  observation  of  the  seepage  condition  should 
c  rmence  as  soon  as  possible  ar.d  ontir.ue  until  the  completion  of  the 
grouting  program.  Any  -h.i.-.ges  in  quantity  of  seepage  or  color  'f  flow, 
should  be  reported  imme ii ately. 


Hr.  J.  David  Schardien 
rage  2 

.  i  23,  .  •  '  3 


Please  contact  this  office  at  (.518)  •157-1216,  as  soon 
as  *he  grouting  .  rogram  eownences  so  th.it  we  :nuy  observe 
this  -oik  and  be  a-.-»urod  of  its  adequacy. 

Thank  you  for  your  cooperation. 

Very  truly  yours. 


Robert  P.  McCarty 
Senior  Civil  Engineer 
r.un  Safety  Section 


RPM;  dr 


CC:  Mr.  A.  Barbero 

.Mr.  A.  Spina 


